Permeability of a soft steroid, loteprednol etabonate, through an excised rabbit cornea.
The objective of this work was to study the in vitro permeability characteristics of a "soft" steroid, loteprednol etabonate 1 in different vehicles across excised rabbit cornea using a transcorneal permeation system. The vehicles studies were aqueous solutions of beta-cyclodextrin derivatives; 2-hydroxypropyl beta-cyclodextrin (HPCD) and heptakis (2,6-di-O-methyl) beta-cyclodextrin (DMCD); and DMCD together with 5 and 10% propylene glycol (PG) or dimethyl sulfoxide (DMSO). Two experimental suspension products of the steroid, 0.1% and 0.5%, and the suspensions of the steroid in commercial lubricant ophthalmic solutions which include Liquifilm Tears and Tears Plus were also studied for their possible use as vehicles to deliver the steroid across the cornea. The observed permeability rate of the soft steroid from DMCD was found to be 13-fold greater than from HPCD. The presence of varying percentages of PG and DMSO with DMCD decreased the flux of the steroid. Transcorneal permeability of the steroid was found to be insignificant from aqueous buffer (pH 7.4) and commercial lubricant ophthalmic solutions. The flux of the steroid in 20% DMCD (23 micrograms/hr/cm2) was found to be comparable with 0.5% commercial suspension (20.5 micrograms/hr/cm2). The barrier function of corneal epithelium for the steroid in 0.5% experimental suspension was also investigated. When the corneal epithelium was removed, the lag time of the lipophilic soft steroid decreased but the flux value did not change.